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This  data  sheet  was  prepared  by  Battelle  Memorial  Institute  under 
Contract  AF  33  (615)-2494.  The  contract  was  initiated  under  Project 
No.  7381,  "Materials  Application",  Task  No.  738106,  "Design  Information 
Development".  The  major  objectives  of  this  program  are  to  evaluate  newly 
developed  structural  materials  of  potential  Air  Force  weapons- system 
interest  and  then  to  provide  data-sheet-type  presentations  of  mechanical 
data.  The  program  was  assigned  to  the  Structural  Materials  Engineering 
Division  at  Battelle  under  the  supervision  of  Mr.  Walter  S.  Hyler.  Project 
engineer  was  Mr.  Leman  Beall,  Jr. .  The  program  was  administered  under 
the  direction  of  the  Air  Force  Materials  Laboratory,  Air  Force  Systems 
Command,  Wright- Patter  son  Air  Force  Base,  Ohio,  by  Mr.  Marvin  Knight, 
project  engineer. 


Notices 


When  Government  drawings,  specifications,  or  other  data  are  used 
for  any  purpose  other  than  in  connection  with  a  definitely  related  Government 
procurement  operation,  the  United  States  Government  thereby  incurs  no 
responsibility  nor  any  obligation  whatsoever;  and  the  fact  that  the  government 
may  have  formulated,  furnished,  or  in  any  way  supplied  the  said  drawings, 
specifications,  or  other  data,  is  not  to  be  regarded  by  implication  or  other¬ 
wise  as  in  any  manner  licensing  the  holder  or  any  other  person  or  corpora¬ 
tion,  or  conveying  any  rights  or  permission  to  manufacture,  use,  or  sell 
any  patented  invention  that  may  be  in  any  way  related  thereto. 

Qualified  requesters  may  obtain  copies  of  this  data  sheet  from  the 
Materials  Application  Division  (MAAM),  Air  Force  Materials  Laboratory, 
Wright-Patterson  Air  Force  Base,  Ohio  45433. 

This  document  is  subject  to  special  export  controls  and  each  trans¬ 
mittal  to  foreign  governments  or  foreign  nationals  may  be  made  only  with 
the  prior  approval  of  ihe  Materials  Application  Division  (MAAM),  AFML, 
Wright-Patterson  Air  Force  Base,  Ohio. 


HP  9-4-25 


The  HP  9-4-25  alloy  is  a  nickel-cobalt  quenched  and  tempered  marten¬ 
sitic  steel  possessing  excellent  toughness  at  yield- strength  levels  up  to 
about  200  ksi.  This  alloy  was  designed  for  use  as  plate,  structural  sec¬ 
tions  and  forging  applications.  It  is  especially  suitable  for  highly  stressed 
structures  requiring  good  material  reliability  and  weldability. 

This  steel  is  sensitive  to  thermal- mechanical  treatments.  In  parti¬ 
cular,  both  the  strength  and  toughness  can  be  increased  by  hot-cold  working. 

The  alloy  is  available  as  sheet,  plate,  wire,  rod,  bar,  and  forging. 

HP  9-4-25  PLATE  DATA<a) 

Condition:  1025  F  Temper!'3) 

Thickness:  0.25  inch 


Temperature,  F 


Properties 

RT 

500 

700 

900 

Tensile 

Ftu  (longitudinal),  ksi 

197 

182 

165 

138 

Ftu  (transverse),  ksi 

197 

183 

166 

138 

Fty  (longitudinal),  ksi 

184 

161 

146 

123 

Fty  (transverse),  ksi 
et  (longitudinal),  percent  in  2  in. 

185 

162 

147 

123 

15 

16 

15 

15.  7 

et  (transverse),  percent  in  2  in. 

15.  5 

16 

15.  2 

16.  5 

Et  (longitudinal),  10^  psi 

27.  3 

25.7 

24.  1 

21.  5 

Et  (transverse),  10^  psi 

27.  8 

26.2 

26.0 

22.  9 

Compression 

FCy  (longitudinal),  ksi 

F*  (transverBe)>  ksi 

Ec  (longitudinal),  10^  psi 

200 

178 

164 

134 

197 

30.  1 

178 

28.  7 

164 

27.  7 

134 

25.7 

Ec  (transverse),  10^  psi 

28.  9 

27.  7 

26.4 

24.  8 

Impact 

NA<d) 

(V-notch  Charpy),  ft-lb^')* 

35-50 

u<c) 

NA 

Fracture  Toughness 

(e) 

NA 

(e) 

NA 

Shear,  F3 

(Longitudinal),  ksi 

128 

U 

U 

U 

(Transverse),  ksi 

128 

U 

U 

U 

•See  referencei  at  end 


Temperature,  F 


Properties 

RT 

500 

700 

900 

Axial  Fatigue 
(Transverse) 

i03  (Kt  *  1)(R  -  0, 1),  ksiM 

202 

210 

208 

U 

105  (K^  =  1)(R  =  0.  1),  ksi 

156 

170 

165 

U 

107  (Kt  =  1  )(R  =  0.  1),  ksi 

140 

158 

150 

U 

103  (iq  =  3)(R  =  0.  1),  ksi 

180 

175 

188 

U 

lv*  (Kt  -  -  O.  i),  ksi 

6f 

60 

70 

TT 

107  (Kt  »  3)(R  =  0.  1),  ksi 

60 

55 

62 

u 

Creep 

(Transverse) 

0.  5%  elongation  100  hr,  ksi 

NA 

(g) 

135 

80 

0.  5%  elongation  1000  hr,  ksi 

NA 

(g) 

130 

64 

Stress  Rupture 

Rupture  100  hr,  ksi 

NA 

(g) 

150 

100 

Rupture  1000  hr,  ksi 

NA 

(g) 

138 

68 

Stress  Corrosion 

80  percent  Fty  1000  hr  max 

No  cracks'*1' 

U 

U 

U 

Coefficient  of  Thermal  Expansion 
68  to  800  F  (2) 

6.4  x  10 

6  in.  /in. 

/F 

Density  (2)  0,  28  lb/in.  3 


(•)  Dot*  or*  from  tost*  conducted  of  Bottollo  undor  tho  subject  contract  unlost  otherwise  indieotod.  In  most  cotot  data 
or*  overage  values  for  throo  tests*  Fatigue,  creep,  ond  stresi-ruptur*  voluot  or*  from  doto  curv*s  generated  using  th* 
results  of  o  grootor  numb*r  of  »*sts. 

(b)  Treatment)  1  Hr  at  1600  F  AC;  1  Hr  at  1523  F  00;  2  +  2  Hr  ot  1025  F. 

(e)  Information  unovoiloblo. 

(d)  Information  not  applicable. 

(#)  F  ot  I  gw* -croc  lead  tingle-edge-notched  spoclmon  (2*  x  8*  ot  RT,  2"  x  13-1/4*  ot  ET)  follod  in  dwetilo  man  nor.  Nominal 
notch  strongth  100  to  103  fcsl. 

(f)  *Kf*  roprosonts  New  bar- Peter  ton  tHoorotkal  stross-concontrotlon  factor.  *R*  roprosonts  olgobrale  ratio  of  th*  minimum 

strost  to  tho  maximum  stross  in  on*  eye  la,  that  It,  R  ■  S  ,  /$  . 

mtn  max 

(g)  Stool  did  not  go  to  0.5%  elongation  or  to  rupturo  ot  500  F  whon  s  trot  sod  to  tonsil*  yield-strength  lovol. 

(h)  A I  tor  not*  immoral  on,  3-1/2%  NoCI. 


FIGURE  1.  EFFECT  OF  TEMPERATURE  ON  THE  TENSILE  PROPERTIES  OF 
QUENCHED  AND  TEMPERED  HP  9-4-25  PLATE 
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FIGURE  3.  AXIAL-LOAD  FATIGUE  RESULTS  FOR  QUENCHED  aND  TEMPERED 
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FIGURE  4.  AXIAL- LOAD  FATIGUE  RESULTS  FOR  NOTCHED  (Kt  ■  3.  0) 
QUENCHED  AND  TEMPERED  HP  9-4-25  PLATE  AT  THREE 
TEMPERATURES 
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